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A B S T R A C T
Introduction. Higher testosterone (T) is tied to risk-taking, especially in ﬁnancial domains but also in health
domains relevant to acquiring sexually transmitted infections (STIs). However, safer sex constructs could themselves
carry the possibility of “social risk” due to sexual stigma or embarrassment, or could involve boldness or conﬁdence
because they could represent status displays of frequent sexual activity.
Aim. To determine how T and behaviorally relevant attitudes about sexual risk-taking are linked, to better under-
stand biopsychosocial aspects of sexual health related to STIs.
Methods. In 78 ﬁrst-year male college students, we examined correlations between salivary T and behaviorally
relevant safer sex attitudes assessed via questionnaires.
Main Outcome Measures. T, via saliva; safer sex attitudes, via a composite and the University of California, Los
Angeles Multidimensional Condom Attitudes Scale (MCAS).
Results. Higher T was signiﬁcantly correlated with higher scores on the following: safer sex likelihood composite,
r(73) = 0.33, P = 0.003; the MCAS safer sex resilience, r(32) = 0.36, P = 0.037; and the MCAS condom purchase
comfort, r(32) = 0.37, P = 0.031. Associations between T and safer sex likelihood and resilience were still robust
after controlling for potential confounds, though the association between T and purchase comfort diminished to a
trend.
Conclusions. Higher T was positively linked with safer sex attitudes, especially those most closely tied to STI risk
avoidance. Thus, future research and interventions for STI prevention should address the possibility that safer sex
may be paradoxically perceived as a “bold” or “risky” choice even as it decreases STI risk. van Anders SM, Goldey
KL, Conley TD, Snipes DJ, and Patel DA. Safer sex as the bolder choice: Testosterone is positively
correlated with safer sex behaviorally relevant attitudes in young men. J Sex Med 2012;9:727–734.
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Introduction
Research on endocrine correlates of risk-takingis usually conducted outside of health-related
domains, except for a small body of studies related
to sexual health. Most of these studies focus on the
hormone testosterone (T) and behaviors concep-
tualized as risky because they are known to lead to
higher incidences of sexually transmitted infec-
tions (STIs) [1–3]. Accordingly, studies have docu-
mented associations between higher T and more
substance use, sexual partners, sexual activity, and
permissive attitudes about sexuality [4–9]. Though
there is evidence that social behaviors seem to
affect T more strongly than T predicts behaviors
[10], directionality of effect is unclear as evidence
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also supports bidirectional associations [11].
Together, these literatures highlight the impor-
tance of biopsychosocial approaches to risk-taking
for developing a comprehensive and nuanced
account of sexual health.
“Risk” is a complex issue in sexual health
because sexuality holds varied, and sometimes con-
trasting, sexual norms. On one hand, any sexual
behavior might be perceived as socially risky due
to stigma, even those that promote safety. For
example, individuals who ask for or use condoms
are often judged as unsafe or untrusting [12–14]
especially in long-term relationships [15], which
can ironically place individuals who are proactive
about safer sex at social risk in terms of relation-
ships, reputation, or social status [14,16,17]. And,
embarrassment is a major reason why younger and
older adults avoid purchasing condoms [18]. In
these cases, safer sex behaviors become the
“socially risky” choice because of their social or
emotional ramiﬁcations. On the other hand, men
who engage in more frequent sexual activity are
afforded more social status [19], and safer sex
behaviors such as purchasing and possessing
condoms could be one way that such status is
expressed or enacted, especially as individuals with
more partners report less embarrassment purchas-
ing condoms [20]. In this case, safer sex behaviors
become the bold or conﬁdent choice because they
signify status. Relevant to both cases, conﬁdence
and assertiveness have been seen as key features of
condom use [4,21,22]. In sexual health domains,
then, safer sex behaviors may be linked to higher T
because they are the bolder choice and either carry
social risk or convey social status, especially given
that conﬁdence and expressions of power have
been tied to higher T [23].
The majority of research on T and risk-taking
has focused not on health but instead on ﬁnancial
or more general risks, with ﬁndings generally
linking higher T and more risk-taking [24–29],
with some mixed ﬁndings [30–34]. Though the
mechanisms supporting these associations are
unclear, studies have demonstrated associations
between higher T and psychological constructs
relevant to risk-taking, such as conﬁdence [35],
status displays [23,28], sensation-seeking [36–38],
boredom susceptibility [38], lower startle respon-
sivity, and thus potentially reduced fear responses
to aversive stimuli [39], and higher sensitivity to
reward in gambling tasks rather than punishment
[40]. Moreover, individuals with a lower capacity
for T to bind to androgen receptors also report
higher anxiety, suggesting that higher levels of
functional T are linked with less worry [41]. As
such, it may not be risk-taking per se that is linked
with higher T, but the bold conﬁdence or status
underlying many of its enactments. Thus, even
“safe” choices might be socially risky when they
expose individuals to social opprobrium or confer
status and thus require boldness or conﬁdence.
In this study, we investigated whether T was
associated with individual variation in behaviorally
relevant attitudes about sexual risk-taking, adding
to past research that used broadly deﬁned risk
factors by focusing on attitudes and behaviors
directly related to STIs. We conducted these
analyses with a sample of men recruited during
their ﬁrst year of college, which is an ideal time to
address this question. Individuals have received
some degree of sexual education, have typically
begun embarking upon their sexual lives, and are
generally experiencing newfound freedom from
home constraints and established peer relation-
ships. In addition, there is a circumscribed social
group with developing friendships and intimate
contacts, such that reputation development and
maintenance can be meaningful inﬂuences on atti-
tudes and behavior. Moreover, STIs and sexual risk
behaviors are prevalent at this age [42,43].
Aims
Our aim in this study was to investigate whether
levels of T were associated with individual varia-
tion in behaviorally relevant safer sex attitudes and
their converse, attitudes about sexual risk-taking,
to better understand biopsychosocial aspects of
sexual health related to STIs.
Methods
Participants
Participants were university ﬁrst-year students
recruited for the Implications of Partnerships
Around the College Transition (ImPACT) study, a
study examining associations between hormonal,
health, social, and sexual variables during the ﬁrst
year of college. We analyzed data from the 78 men
(mean age = 18.17 years, standard deviation
[SD] = 0.61 years) who participated in the baseline
study session. This sample included 17 Asian, two
black/African American, two Hispanic/Latino,
four multiracial, and 52 white participants. The
majority of the participants had lived in the United
States for their entire lives (74%), had parents who
attended college (94%), and came from family
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background with incomes above $75,000/year
(70%). Eight participants were employed in addi-
tion to their student status. The participants self-
identiﬁed their sexual orientation, and 94%
identiﬁed as heterosexual, with three bisexual
responders. No participants reported use of medi-
cations or the presence of health conditions that
affect T. They were a relatively sexually inexperi-
enced group, with 46% reporting ever engaging in
sexual intercourse (vaginal or anal) and 78% not
engaging in partnered sexual activity over the past
week. Given that the participants were ﬁrst-year
college students, i.e., had passed standardized tests
of cognitive abilities and achieved grade points
above speciﬁc cutoffs to earn entry, we were con-
ﬁdent that the students were capable of under-
standing the questionnaires.
Materials
Questionnaires
Health and Demographics. This questionnaire
included items such as race/ethnicity and age to
describe the sample, items pertaining to control
variables (e.g., height and weight to calculate body
mass index), and items about potential confounds
with T (e.g., medication use).
Safer Sex Likelihood. We created a safer sex likeli-
hood composite from three items that are strongly
related to STI incidence and protection [44–48],
each rated on a ﬁve-point semantic differential
scale: likelihood of practicing safer sex (actual
mean score = 4.45, SD = 0.98), how informed
one is about human immunodeﬁciency virus
(HIV)/STIs (actual mean score = 4.65, SD = 0.58),
and (reverse-coded) frequency of one-night stands
(actual mean score = 4.51, SD = 0.92). The
minimum possible total score was 3, while the
maximum was 15; high scores thus represented a
higher likelihood of safer sex. The participants’
actual scores ranged from 9 to 15 (M = 13.62,
SD = 1.58).
University of California, Los Angeles Multidimen-
sional Condom Attitudes Scale (MCAS). The MCAS
[13,49] addresses various parameters of condomuse
and attitudes.We focused on the safer sex resilience
subscale (originally labeled action maintenance)
because it evaluates participants’ likelihood to use
condoms in the face of obstacles and has been
shown to be particularly relevant to condom use
behavior, andmore so than the othermeasures [13].
The participants indicate their responses on a
scale ranging from “1” = “I strongly disagree” to
“7” = “I strongly agree.” We used the shortened
16-item version [13]. There are six subscales: (i)
safer sex resilience (originally named action main-
tenance) measures the likelihood to use condoms
in the face of obstacles (e.g., “I will be careful and
play it safe with a condom even in the heat of the
moment”) and has been shown to be particularly
relevant to condom use behavior [13]; (ii) effec-
tiveness (e.g., “I think condoms are an effective
method of preventing AIDS”); (iii) pleasure (e.g.,
“Condoms can be erotic for me”); (iv) identity
stigma (e.g., “My partner will think I do not trust
him/her if I suggest using a condom”); (v) purchase
comfort (e.g., “I feel uncomfortable when I buy
condoms,” reverse coded); and (vi) negotiation
(e.g., “I am comfortable talking about condoms
with my partner”). Scores are summed such that
higher scores always indicate more positive atti-
tudes toward condoms. Consistent with previous
studies [13], we limited our MCAS analyses to
participants who had ever engaged in sexual inter-
course; items would otherwise be irrelevant.
Relationships and Sexuality. The participants self-
identiﬁed their relationship status based on deﬁni-
tions we provided (see [50]), and we categorized
participants as single (not involved with anyone,
N = 37), casually partnered (with one or more
noncommitted dating or sexual encounter part-
ners, N = 11), or in a committed relationship
(N = 27). The participants also indicated if they
had ever been sexually active, and if so, which
sexual behaviors they had engaged in (e.g., oral,
vaginal, anal). The participants also indicated how
frequently they had engaged in sexual activity over
the past week.
Saliva Samples. We measured T using saliva
samples, which are minimally invasive and widely
used for psychological studies. Salivary T assays
are well-validated, and salivary T shows high cor-
relations with free serum T [51–53] and total
serum T [54,55]. Salivary T is considered to reﬂect
the fraction of T that is “bioavailable,” i.e., not
bound or weakly bound to binding proteins and
available to bind with receptors [56].
The participants provided a saliva sample by
passive drool into a 17-mL polystyrene tube.
Samples were frozen until assay at the university’s
core assay facility. Samples were radioimmunoas-
sayed using commercially available kits from
Siemens (Washington,DC,USA) following a previ-
ously validated protocol [57]. Twas run in one batch
(so there is not inter-assay coefﬁcient of variation
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[CV]), and the intra-assay CVs were 3.16% and
12.83% at high and low levels of T, respectively.
Procedure
All participants completed their baseline ImPACT
session in the laboratory between August and
October of their ﬁrst year at the university. Ses-
sions occurred between 12 pm and 7 pm to mini-
mize the large ﬂuctuations in T levels occurring
during the morning [51,58] but still provide a
workable testing window. The participants were
instructed to refrain from eating, drinking (besides
water), smoking, chewing gum, or brushing their
teeth for 1 hour prior to testing to avoid contami-
nation of saliva samples. Upon arrival, the partici-
pants read and signed an informed consent form.
An experimenter provided instructions about com-
pleting the online questionnaire and providing
saliva samples. The participants were left alone in
a private room to complete the study and were
compensated with US $15 for completion of this
baseline session.
Statistical Analyses
Three participants had T levels over 3 SD from
the mean, and these participants were removed
from analyses. To determine associations between
T and safer sex measures, we conducted Pearson
correlations and multiple linear regressions.
As noted, analyses with the MCAS subscales
included only individuals who had engaged in
sexual intercourse.
Main Outcome Measures
The main outcome measures in this study were T
as measured via saliva and safer sex behaviorally
relevant attitudes as measured via a composite of
three behavioral indices and scores on the short
form of the MCAS [13,49].
Results
Internal Consistency and Validity of the Safer Sex
Likelihood Composite
The internal consistency of the three items
included in the safer sex likelihood scale was fairly
low, Cronbach’s alpha = 0.48. However, as evi-
dence for convergent validity, the safer sex likeli-
hood score was signiﬁcantly positively correlated
with safer sex resilience, r(34) = 0.53, P = 0.001,
and signiﬁcantly negatively correlated with nico-
tine use, r(75) = -0.23, P = 0.05.
Safer Sex Likelihood and Resilience
Correlations between T and safer sex variables are
displayed in Table 1. A signiﬁcant positive correla-
tion was observed between T and safer sex likeli-
hood, r(73) = 0.33, P = 0.003, indicating that men
with higher T were more likely to engage in safer
sex behaviors. Based on previous research, factors
that are related to or that might affect associations
between T and risk-taking include ever having had
intercourse, sexual frequency, and relationship
status [13,50]. We controlled for these variables
using a multiple regression with T and the control
variables as predictors and safer sex likelihood as
the dependent variable. The model accounted for
21.4% of the variation in safer sex likelihood
(R2adj = 0.153), F(5, 65) = 3.54, P = 0.007. Among
the predictor variables, T was the strongest and
only signiﬁcant predictor of safer sex likelihood,
b = 0.03, t(65) = 3.10, P = 0.003 (see Table 2). The
correlation between T and safer sex likelihood was
especially strong among only thosemenwith sexual
experience, r(32) = 0.45, P = 0.008.
Similarly, a signiﬁcant positive correlation was
observed between T and safer sex resilience in
sexually active men, r(32) = 0.36, P = 0.037, indi-
cating that men with higher T were more likely to
follow through with condom use in the face of
barriers to doing so. Controlling for sexual fre-
Table 1 Correlations between testosterone and safer sex
variables
Correlation with
testosterone
Safer sex likelihood r(73) = 0.33*
Safer sex resilience† r(32) = 0.36*
Purchase comfort† r(32) = 0.37*
Pleasure† r(31) = 0.31∧
Effectiveness† r(31) = -0.17
Identity stigma† r(32) = 0.08
Negotiation† r(30) = -0.04
*P < 0.05, ∧Trend at P < 0.10
†Analyses conducted only with individuals who had ever engaged in sexual
intercourse
Table 2 Results of a multiple regression predicting safer
sex likelihood from testosterone and control variables
b (standard error) t value P value
Ever had intercourse -0.68 (0.46) -1.47 0.147
Sexual frequency -0.17 (0.17) -0.99 0.326
Relationship status 1 0.05 (0.37) 0.13 0.899
Relationship status 2 -0.22 (0.15) -1.46 0.148
Testosterone 0.03 (0.01) 3.10 0.003
Sexual frequency = frequency of partnered sexual activity in the past week.
The categorical variable of relationship status was represented as two contrast
codes in the regression
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quency and relationship status in a multiple
regression with T and the control variables as pre-
dictors and safer sex resilience as the dependent
variable did not change this pattern. The model
accounted for 20.0% of the variation in safer sex
resilience (R2adj = 0.081), F(4, 27) = 1.68, P =
0.183. T was the strongest and only signiﬁcant
predictor of safer sex resilience, b = 0.081,
t(27) = 2.07, P = 0.049 (see Table 3).
Remaining MCAS Subscales
Here, we considered whether T was also related to
safer sex attitudes and affect. T and purchase
comfort were signiﬁcantly correlated, r(32) = 0.37,
P = 0.031, indicating that men with higher T
reported more comfort with purchasing condoms.
There was a trend for a statistical correlation
between T and pleasure, r(31) = 0.31, P = 0.085,
indicating that men with higher T reported that
condoms were less likely to interfere with sexual
pleasure. T was not signiﬁcantly correlated with the
otherMCAS subscales. Controlling for relationship
status and sexual frequency using multiple regres-
sion reduced the association between T and pur-
chase comfort to a trend and made the trend for T
and pleasure nonsigniﬁcant. Therefore, T was most
strongly associated with safer sex resilience (i.e.,
safer sex attitudes shown to be relevant to behav-
iors) rather than safer sex attitudes more generally.
Discussion
Our results are the ﬁrst to demonstrate links
between higher T and less sexual risk-taking in
terms of attitudes or reported intentions, or less
risk-taking in any physical domain. Speciﬁcally, we
found that men with higher T report a higher
likelihood of engaging in safer sex behaviors and
using condoms in the face of barriers to doing so.
Yet nonsexual research typically shows the exact
opposite, i.e., higher T is tied to more risk-taking,
not less [24,25,27–29]—how can this be?
As most sexual behavior carries risks of STIs,
engaging in sexual behavior has been conceptual-
ized as risky, even as some have questioned how
“risky” sexual behavior is actually perceived to be
[59]. Acquiring STIs has serious health conse-
quences, but individuals often see this possibility as
distant and removed relative to the more immedi-
ate and personal social consequences of negotiat-
ing safer sex [59]. This occurs in the same way that
the likelihood of larger risks are underestimated
and smaller risks overestimated [60]. Use of
condoms can unfortunately lead to negative attri-
butions of individuals who practice safer sex, espe-
cially in long-term relationships [12,14,15,17], and
these negative attributions can lead to social risk,
i.e., harm to reputations and relationships. Navi-
gating safer sex in the face of potential social
opprobrium could be socially risky itself, and thus
buttressed by psychological constructs such as
conﬁdence or boldness.
Conﬁdence or boldness may be related to safer
sex in another way. Sexual behavior can convey
social status for men [19], such that safer sex
behaviors might be a way to demonstrate the fre-
quency of one’s sexual activities and the comfort
with which one engages in sexually related behav-
iors. T has been linked to domains tied to conﬁ-
dence, agency, and status [23,28]. Conﬁdence and
agency, in turn, may facilitate risk-taking, as is
evidenced in studies of ﬁnancial risk [25].
However, they may also facilitate the avoidance of
risk, when doing so can increase or display status.
Accordingly, higher T and safer sex attitudes and
intentions might be linked because safer sex rep-
resents the “bolder” choice: it might be socially
risky or convey social status.
Our results demonstrated that men with higher
T reported more comfort with purchasing
condoms. These ﬁndings support our interpreta-
tion that safer sex implementation may rely on
social conﬁdence, as embarrassment is a prime
reason that many avoid condom purchase [18]. As
with our other ﬁndings, this pattern of results
cannot be explained by relationship status or
sexual frequency since the main correlations were
still signiﬁcant and strong when controlling for
these factors. Age also cannot account for our ﬁnd-
ings since age was restricted such that all but two
participants were 18 or 19 years old. Thus, the
main ﬁnding linking T and safer sex behaviorally
relevant attitudes is robust in the face of at least
some relevant confounds.
Our ﬁndings demonstrate association rather
than directionality. However, sexual situations
Table 3 Results of a multiple regression predicting safer
sex resilience from testosterone and control variables in
sexually experienced men
b (standard error) t value P value
Sexual frequency 0.18 (0.54) 0.34 0.738
Relationship status 1 1.35 (1.39) 0.97 0.340
Relationship status 2 -0.28 (0.61) -0.45 0.658
Testosterone 0.08 (0.04) 2.07 0.049
Sexual frequency = frequency of partnered sexual activity in the past week.
The categorical variable of relationship status was represented as two contrast
codes in the regression
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have been shown to increase T [61–64] as have
situations that involve status displays [23,28].
As such, it may be that engaging in safer sex
behaviors or thinking about safer sex actually
increases T because these behaviors are sexual,
involve conﬁdence, or display status. In contrast,
higher T might predict engaging in safer sex
behaviors for similar reasons, and there is evi-
dence suggesting that T can predict future risk-
taking [25], though most other studies positing
this direction of effect have not actually demon-
strated causality.
T was not signiﬁcantly correlated with the
other MCAS condom measures, including nego-
tiation and identity stigma. Research on condom
attitudes and intentions clearly demonstrates that
safer sex resilience is linked to actual condom use
whereas these two measures are not [13]. Some of
the other measures, including effectiveness or
pleasure, would not be expected to be linked to T
given that they tap into more general feelings
about condoms rather than behavioral intentions.
Overall, the small but signiﬁcant effect sizes indi-
cate that other non-T social factors likely play a
large role even as T and sexual risk-taking are
meaningfully linked. The results indicate that
higher T is associated with more safer sex behav-
iorally relevant attitudes, which we interpret such
that T is linked to less physical risk (i.e., lower
STI risk due to high condom use) but more
social risk (i.e., possible stigmatization associated
with condom use) or status display (i.e., status
afforded to display of sexual activity). The impact
of our ﬁndings is also, however, to highlight
that “sexual risk” may characterize behaviors and
attitudes that are protective against STIs, since
these behaviors and attitudes are linked with
higher T.
Our study is not without limitations. In particu-
lar, the safer sex likelihood composite is not a vali-
dated measure, and its internal consistency was
fairly low. However, the safer sex likelihood scale
was created based on factors shown to be impor-
tant for STI protection [44–48], and its conver-
gence with relevant measures (e.g., the MCAS
safer sex resilience scale) points to its value as a
meaningful measure of safer sex attitudes. The
college-aged men in our sample were fairly sexu-
ally inexperienced overall, mainly identiﬁed as het-
erosexual, and generally came from high-income
backgrounds; thus, the extent to which our ﬁnd-
ings generalize to college-aged men, much less
other men, is unknown. Finally, future research is
needed to determine the extent to which our ﬁnd-
ings linking T to behaviorally relevant safer sex
attitudes extend to other safer sex outcomes (e.g.,
frequency of condom use).
Future studies should attempt to determine
whether similar associations between T and safer
sex behaviors and attitudes persist in those con-
texts where sexual stigma is lessened. It may be
that safer sex is especially “risky” for college-aged
straight-identiﬁed men or sexually inexperienced
men compared with older and/or sexual minority
men; alternatively, safer sex might be more of an
expression of conﬁdence or social status for
college-aged men who are newer to sexual activity
and eager to establish some set of sexual/social
credentials. Future studies should also assess con-
texts for sexual risk-taking to understand when
safer sex might actually be perceived or experi-
enced as the more socially risky choice than failing
to practice safer sex. These contexts are likely to
differ by community and other factors such as
gender, where individuals experience higher or
lower levels of stigma attached to safer sex behav-
iors. Of course, it remains to be shown using medi-
tational analyses that conﬁdence and/or boldness
statistically mediates the association between T
and safer sex attitudes as other variables may also
or alternatively be at play. Interventions for pre-
venting STIs may beneﬁt from structuring com-
munications in ways that address the social
riskiness or status displays of safer sex behaviors,
and therefore the interpersonal boldness of safer
sex practice.
Conclusions
Given the robust and repeated correlations
between T and behaviorally relevant safer sex atti-
tudes, we conclude that our results suggest that
safer sex might be paradoxically perceived as a
“bold” or “risky” choice even as it decreases STI
risk. Accordingly, risk may be misconstrued in the
sexual health arena.
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